S
uccessful collaboration with Aboriginal people in dog health programs requires understanding both their relationship to dogs and the principles of adult education and community development. Considerable work has been done in this domain over the past 10 years, although much of the published literature is in the form of posters, pamphlets, videos and reports, and consequently part of the 'grey literature' which is published research that has not undergone a formal peer-review process. Additionally, there is some evidence that non-Indigenous health professionals remain hesitant to engage with communities over dog health control for fear of violating cultural protocols, 1 despite the possibilities of transmission of disease. 2 To address this predicament, this review provides a critical analysis of the principles of engagement with Indigenous people in dog health programs in the contemporary context, focussing on Central Australia and remote communities. The review is preceded by a brief summary of the Aboriginal relationship to dingoes prior to contact, together with commentary on dog and human health interactions. This is done in order to provide a clearer understanding of the nature of the human-dog relationship, some of the difficulties in this field and the effect this might have on dog health education.
Aboriginal relationships to dogs and dingoes pre and post contact
Understanding the place of dogs in Aboriginal society is required for effective dog health education. This is not a simple task, as their relationship to dogs is highly complex and contested. 3, 4 Early anthropological observations assigned dingoes and dogs to an economic role in pre-contact Aboriginal society; in effect dingoes were useful hunters able to track animals and attack them, making hunting an easier task. 5 According to Kimber, in the desert regions of Central Australia, dingo pups were stolen from their dens and taken back to camps and trained to hunt for their owners during the day, and forage for themselves at night. 5 Problems of dog overpopulation were not experienced because dingoes do not breed at the same rate as domesticated dogs and, in what is contradictory evidence, some authors argue they returned to the bush on reaching adulthood. 6, 7 Commenting on the early years of colonial contact in Tasmania, where there were no dingoes, Jones shows that the local Aboriginal people quickly trained European dogs to hunt. 8 In the 1970s, anthropologists doing field work mainly in desert regions engaged in a series of academic debates for and against the idea of dingoes' economic value. 9, 10 Two opposing sets of ideas were put forward: one that assigned to dingoes and dogs an economic role as effective hunters 4, 5, 10 and the other that argued dingoes were ineffective hunters primarily because they made too much noise and *Corresponding author. a invariably ate the prey before the hunter arrived on the scene. 7, 9 Hamilton argued that given that mature dingoes returned to the bush, their primary purpose was as an outlet for affection for children and old people, particularly childless women. 7 Kolig suggested that the main reason for keeping dingoes and dogs, despite the inconvenience, was to keep their owners safe from the malevolent spirit world. In putting forward this view, he traces the liminal status of dogs as positioned between humans and the supernatural. They are often assigned skin names, assumed to know the law, yet also seen as promiscuous violators of the social order, hence able to breach the social order without the resulting consequences that would befall humans. It is this capacity that makes them valuable. Beyond being able to warn their owners of malevolence at night they are immune from the consequences of social transgression. 9 Contemporary relationship between Aboriginal people and domesticated dogs
The majority of contemporary instructive publications on dog health in Aboriginal communities report on the various functions of dogs, but often fail to report on the debates outlined above 11 or to establish clearly the nature of dog ownership. 12 The debate is best summarised by Smith et al., 13 who note that some dogs, particularly those known as Kangaroo dogs, were used as hunters, while camp dogs are not. These authors argue that reports of dingoes being used as hunters are likely to be an error resulting from it not being clear whether it was a domestic dog or dingo being observed. Notwithstanding, both dingoes' and dogs' association with the Dreaming explains their preeminent status within Aboriginal society. Aboriginal people were able to innovate and adapt dogs to their needs post contact with Europeans. 8 More recent field work demonstrates this capacity for adaptation, noting that dogs in Aboriginal communities can be classified into dogs allocated to the status of pets, those owned by individuals and fed and dogs attached to a household, but nominated as scavengers and not directly fed and as a consequence problematic, although valued for their capacity to maintain household safety from strangers and malevolent forces. 1 Despite these adaptations there is little doubt that dogs present a conundrum in many Aboriginal communities and as a consequence are the subject of public health campaigns, housing design, coronial inquests and legislation. [14] [15] [16] The presence of dogs able to roam freely throughout the community has implications for the design of housing, the positioning of shelves and cupboards, and even how adults and children eat. Large numbers of scavenger dogs and hybrid dingo-dogs within a camp leads to the formation of packs, injury to humans and animals, and in two recent cases in Alice Springs, the death of two men. 16 Although the numbers per household are 6.3-fold higher than in urban Australia at around 24.4 per 10 households, a more accurate way of estimating the numbers would be via individual or family ownership. 17 Given that it is not unusual for several families to reside in one house on an Aboriginal community, estimations should be calculated per family or individual, rather than per household. 18 This observation points to the way in which dogs reflect the social determinants of health; large numbers of dogs per household point to overcrowding not just of humans, but also of dogs.
Research on the zoonotic diseases in Aboriginal communities is lacking. 2, 19 A systematic review of research papers published in the past 40 years identified that the majority of studies failed to compare dogs and people from the same households for pathogens, were small scale, did not provide an adequate outline of the research design nor indicate whether or not they received informed consent and were not published in peer-reviewed journals. 2 What they did identify was that there was evidence of transmission for scabies, but inadequate evidence for any other zoonotic transmissions. An earlier paper by the Cooperative Research Centre (CRC) for Aboriginal Health challenged this view, 19 with both Smout et al. 2 and the CRC team 19 recommending more rigorous research on zoonotic transmission of diseases, and for ongoing funding for dog health. The recommendations for dog health funding is in response to increasing recognition of the One Health program that acknowledges the close relationship between animals and human health. 20 The concept is apt for Aboriginal communities, where it is recognised, in line with the social determinants of health, that there is an interdependence between the health of people and that of dogs. The Animal Management in Rural and Remote Indigenous Communities (AMRRIC) provides a detailed account of common diseases for dogs and possible zoonotic transmissions, including worms, scabies, roundworms and salmonella. [21] [22] [23] Aboriginal people are very familiar and trusting of veterinary programs that focus on the treatment of dogs for parasites where it is done with sensitivity.
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Methods
The objective of this review was to identify papers and resources that related to education on dog health among remote Aboriginal communities. The search strategy began with the assumption that much of the literature would not be found in the major peer-reviewed databases, but would be 'grey literature' housed with key agencies concerned with environmental health in the Indigenous context and recent material would be the best option. For this reason the search began with key organisations: AMRRIC, the Aboriginal Studies Association, the CRC for Remote Economic Participation, CRC Desert Knowledge, NINTI One, NT Animal Welfare and the Health InfoNet site at Edith Cowan University published between 2010 and 2018. This was followed by a search on Google Scholar and Medline. The search on the AMRRIC site produced the most resources, including a list of key authors who have published peer-reviewed papers. A separate search was conducted for these authors via Google Scholar up to the internet fifth page. Direct contact was also made with Noah Pleshet for any additional resources.
The second step involved searching the data bases of these organisations using key terms reflecting the research question: 'Principles governing dog health education in remote Aboriginal communities'. These terms were: Aboriginal/Indigenous/Australia; dog/canine/ dingo/zoonosis/disease; central Australia/desert/communities /settlement; and education/training/program/community development/ framework. In some cases these search terms did not identify all relevant resources, which meant every page on the site needed to be accessed; this was particularly so for AMRRIC. As consequence this method was used on all web pages in an attempt to capture all the resources. Links to other agencies provided additional resources; for example, the Australian Indigenous HealthInfoNet site had links to Tangentyere Council in Alice Springs. In this and similar cases the site was searched for any resource linked to dog control/dog education. Only English language resources were retrieved.
Inclusion and exclusion criteria A total of 22 peer-reviewed journal articles/papers/thesis/reports/ posters/pamphlets and web pages were collected for this review. These resources included seven peer-reviewed papers, 1,24-29 six resources from the 'grey literature' 11, [30] [31] [32] [33] [34] and eight additional educational resources. [21] [22] [23] [35] [36] [37] [38] [39] There were many more than eight educational resources retrieved from the various sites, but we restricted it to those that illustrated particular educational points. These 22 papers were then read by both authors and the key principles of dog health education were identified. These are firstly, the need to acknowledge the effect of the ambiguous position of dogs within Aboriginal communities 1 and the social determinants of health. This is followed by a set of guidelines that identify culturally appropriate education principles when negotiating with communities 27 and culturally appropriate educational material. 25 We then noted some of the ambiguities either identified or evident in these approaches.
Consequences of the ambiguous position of dogs in Aboriginal communities on health education
One of the major difficulties in dog health education is the ongoing confusion about the role of dogs in Aboriginal society, both precontact and in contemporary communities. 1 There are, as noted, two opposing views: one that sees dogs as sacred (and therefore no program can be progressed) and one that sees dogs as high health risk vectors (and everything is on the table). Although we would suggest that there is merit in both views, it should be remembered that Aboriginal culture is one that is vital and evolving and it is possible that communities may accommodate to new requirements in order to maintain both their own health and that of their dogs'. This would appear to be the process instigated by AMRRIC 11, 40 and others 24, 29 where educational activities are strongly imbued with community development principles so that all programs are conducted in close partnership between veterinarians and dog owners. Three major AMRRIC Educational Programs that take this approach are the National School Curriculum Teachers Package, (Be a Friend to your Dog), 31 the Staying Safe around Dogs DVD series and the Environmental Health Practitioners Guide for Dogs. 32, 40 The National School Curriculum Teachers Package produced by AMRRIC is an excellent example of a program organised around a partnership between veterinarians and dog owners. 31 This curriculum provides classroom materials suitable for preschool to Year 6, with learning experiences focussed on empathy, managing dog behaviour, personal safety, the relationship between dog and human health, dog management program and dog wellbeing. Divided into four parts across the six years of the primary school curriculum, each section has a component on dog/human health with accompanying classroom activities, songs 35 and videos that are language-and science-rich, positioning dogs as both contributing and degrading country, hence capturing the concept of dogs and social disorder. 9 Children are taught and encouraged to safely feed, hold, water, bath and treat dogs for ticks, worms, fleas and consider desexing if numbers of dogs are too high. By the senior years health-related material deals with the effect of dripping taps on the spread of parasites, the transfer of germs from nappies to dogs, the work of veterinarians, how to conduct a dog census and further work on the relationship between dogs and country, where country is 'a person's land, sea, sky rivers, sites, seasons, plants and animals; place of heritage, belonging and spirituality'. 31 School-based programs position dog health as the responsibility of the owner, rather than a specific health professional, although AMRRIC has a program for Animal Management Workers. 30 Positing dog health education within a 'social determinates of health' framework The second insight raised by AMRRIC and other researchers 1, 18 links the effect of dogs to the health status of Aboriginal populations using a 'social determinants of health' framework. In effect, dog health is a mirror of Indigenous health. This is not simply a matter of zoonotic transmission, or the effect of dog numbers on safe food supplies, but a demonstration that if humans experience low health status as a result of their socioeconomic status or access to resources, this will negatively affect the care and resources they can allocate to their animals. For example, restricting dog ownership through government legislation to three per household may mean that some families and individuals miss out on owning a dog, given that in many communities more than one family occupies a house, although it may mean more household resources for humans. On the other hand, programs that operate outside the assumptions of household overcrowding fail to take account of Aboriginal disadvantage. Programs need also to take into account that the health of Aboriginal people will take priority. The AMRRIC programs support this position, 11, 30 drawing on the holistic One Health approach 41 in recognition that the health of human populations and animals, including dogs, is inextricably linked. A social determinants approach naturally leads to a healthpromotion focus, although AMRRIC tends to use the term 'community development'.
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Embedding culturally appropriate principles into dog health education A series of six peer-reviewed papers with lead author Constable, [24] [25] [26] [27] [28] [29] identified a number of principles of dog health education that move from how to negotiate programs to the types of materials that should be used in teaching sessions. For example, they note that educators need to acknowledge that Aboriginal people have foundational knowledge of their dog's health and the effect this has on their own health, although there may be deficits when the illness is not evident. 27, 29 Secondly, their research indicates a willingness on the part of Aboriginal communities to engage in dog health programs, given their strong relationship to their dogs. However, they caution that there is some ambiguity around who should take on the role of sustaining dog health programs. In some communities it is assumed to be the role of women, 26 while in others it is assigned to an Indigenous Environmental Health Worker (EHW) or even a retired Aboriginal Health Worker (AHW). There are obvious difficulties for all three: women, EHW or AHW. The key principle is to determine the appropriate personnel. As they note, some women and AHW may already be over-burdened with caring roles, 27 although whenever appropriate local people should always be employed or trained; a point also stressed by AMRRIC. 11 A third point is that educational sessions ideally are gender segregated, occur at a time suitable to community members, are advertised through notices in public spaces, such as the store using coloured posters, rather than letters of invitation and communities have ample warning and time for preparation given the many obligations senior leaders are required to attend. They caution that negotiations with communities may involve dealing with a number of groups and as a consequence may require conducting a number of separate sessions. 27, 29 They also report on the strong views on how dogs should be euthanased, with some people seeing this as problematic, given the familial relationship to dogs, but almost universal agreement that should it be required, shooting and poisoning were anathema.
Specific findings dealing with learning styles suggest programs start out from the participant's world view, including acknowledgement of how responsibility is constructed in the specific context of the community. Topics should be relevant and of interest, with the format at appropriate literacy level and high use of images with learning best done through action, in the local language or the relevant English register, using images of local people. In discussion on teaching approaches the Yarning method of learning is preferred. 28 This is a method akin to a tutorial, with strong democratic approaches to information exchange and a focus on story, rather than analysis. Teaching should be person-centred, rather than a high reliance on technology or the internet, and where possible materials should be locally produced, simple and short. Pamphlets and posters are preferred over books. 29 Drawing on theories of Indigenous learning styles to provide advice to classroom teachers and community educators, they note that there is a preference for collaborative group work over individual competitive exercises, and of trial and error activities over theoretical explanations. Educators are reminded not to single individuals out either for chastisement or praise, nor to insist on groups reaching consensus during teaching sessions as the decision may well be outside their sphere of authority. The authors also remind educators that the timing and social setting should take account of the Indigenous calendar of events, sudden sorry business and how and who attends particular sessions or classes. They remind the reader that teachers are part of the web of relationships, particularly if well-known, and as a consequence will be caught up in obligations. As a final comment they note that the effect of dog health programs was best received when accompanied by a veterinarian treating the dogs as part of the program following the principle outlined by Miller and Rainow 42 that encourages researchers and educators to provide a service in exchange for taking up the Aboriginal participant's time.
The injunction to use locally made Aboriginal educational resources and materials over commercially produced, or materials from other Aboriginal communities, 25 is possibly problematic, despite strong research indicating a preferences for this. 25 There is an alternate view that suggests these materials may have limited use should persons depicted in the material die. 43 Despite this contradictory principle, the authors make six recommendations: materials should be produced in consultation with locals; resources should be colourful; imagery should be the dominant conveyer of the message, not text; with text forming less than 50% of the content; fonts should be large, with few words per line, and employ non-technical locally understood terms; have people and situations reflecting the local situation. Some of these recommendations also run counter to the AMRRIC school-based program, which uses the correct scientific terms, rather than simplifying the language registers. However, not all will have had the opportunity to engage in long-term school-based education programs, with many presumably one-off events. 31 These principles are also consistent with the work of AMRRIC, with the exception of the use of local imagery. The material produced by AMRRIC takes a more nuanced approach using a mix of photos and drawings consistent with the taboo against naming and showing photos of people who are deceased or engaged in intimate acts. 36, 38 For example, often video and YouTube clips star a local EHW. These EHWs tend to use their own English register or translate the text into the local language, 35 referring to dingo-dog hybrids as 'cheeky dogs' 39 and although there are photos of people, dogs and communities, many points are illustrated through pictures, rather than photos, with a strong focus on practical skills. 23 This is especially so when the topic is one that might produce shame, such as a dog having mange, or a dog or human defecating. 37 As a general principle, drawings of humans and dogs, rather than photos, are used to illustrate negative concepts, given the shame associated with some illness conditions and events. Dogs are seen as part of family, hence they also should not be publically humiliated.
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Incorporating the principles of health promotion into dog health education Many of the recommendations outlined come under the framework of health promotion. 24 Health promotion as a concept incorporates health education, but goes beyond didactic instruction using strategies that empower those being educated to take control of their own health through an increase in control over the determinants of health. 44 For example, the AMRRIC Toolkit for Community based Adult Education is based on the Ottawa Charter principles (improving public policy, creating supportive environments, encouraging community action, training and capacity building and development of personal skills). 45 These principles are consistent with community development approaches 33 that include community consultation, employment and payment of local people over one's own staff where possible and a realisation that a solution in one community may not suit another. One example of this is the AMRRIC Manual. This resource is particularly useful for reminding veterinarians and educators that consultation with the entire community may require meetings with several clans or leaders/families and that governance within a community may require two forms of consultation: one with those with authority over cultural issues (to do with dogs) and those with authority to negotiate with non-Indigenous agencies. As a consequence, education programs need to be multifaceted, with separate programs for children, and adult women and men. 9, 26 Health-promotion strategies and approaches are also reinforced in the publications by Constable and colleagues. They recommend taking a strength-based focus within the community, drawing on local expertise and thereby enhancing control and empowerment. Additional strategies not previously highlighted include using a two-way or both-way learning approach, with the curriculum generated through interaction between learners and teachers. In recommending this approach, the authors draw on the concept of Dadirri, a Ngangiwumir word referring to active respectful, non-judgmental listening of ideas that both the non-Indigenous teacher and Aboriginal students engage in. Dadirri requires active listening, little questioning and reflective observation that is non-intrusive. Once this is done in a collaborative way, actions can be determined. Teaching should focus on transferring skills, rather than talk. 25 
Discussion and conclusion
This literature review suggested that much is known about the appropriate way to engage with Aboriginal people to maximise dog health. The peer-reviewed research by Constable and colleagues has drawn together the views of educational experts, both Indigenous and non-Indigenous, to produce a number of key principles for effective action. 25 Similarly, AMRRIC has produced a range of excellent materials and principles for action that should allow health educators to engage with Indigenous communities with confidence. 32 For this reason, the hesitancy of many health professionals reported by Senior et al. 1 is misplaced. The real impediment to effective dog health education is not cultural, but one of time and resources and the ongoing poverty of Aboriginal people living in remote communities.
Despite the wealth of recommendations and guidelines, we found that the number of databases, agencies and repositories was narrow and information was highly repetitive, suggesting researchers and educators are citing each other. Only one research team had published work that met peer-review protocols [24] [25] [26] [27] [28] [29] and there were links between this team and AMRRIC with much cross-referencing.
Appropriate approaches to dog health education can be summarised as (1) using a community development or health-promotion approach, with the educational program proceeded by careful consultation, and (2) taking account of cultural protocols. A simple guide is to realise that dogs are accorded many of the considerations extended to humans; they are not to be shamed or humiliated. Education sessions should be practical, draw on local examples and materials where possible, and take account of literacy levels and local English registers. Teaching sessions may need to be gender-specific or conducted according to clan protocols, and consultations may need to take account of varying authority structures. Understanding these requirements takes considerable time and resources and requires educators to establish a relationship with a community, which may explain the small number of educators and researchers publishing in this domain.
